I. Introduction
An environmental impact assessment (EIA) is an assessment of the possible impact (positive or negative) that a proposed project may have on the environment; considering natural, social and economic aspects (International Association for Impact Assessment, 1999). The purpose of such an assessment is to ensure that decision makers put all these factors into consideration to enable them determine the desirability or otherwise of the proposed project. The International Association for Impact Assessment (IAIA) defines an environmental impact assessment as "the process of identifying, predicting, evaluating and mitigating the biophysical, social, and other relevant effects of development proposals prior to major decisions being taken and commitments made (International Association for Impact Assessment, 1999).
Environmental Impact Assessment (EIA) is a relatively new planning and decision making tool first enshrined in the United States in the National Environmental Policy Act of 1969 (U.S. EPA, 2004) . It is a formal study process used to predict the environmental consequences of any developmental project. EIA thus ensures that the potential problems are foreseen and addressed at an early stage in project planning and design (Carroll and Turpin, 2009 ). Environmental Assessment is taken up as a rapid assessment technique for determining the current status of the environment and identifying impact of critical activities on environmental parameters. Based on this analysis, an Environmental Management Plan that would ensure impact monitoring and mitigation planning can be drawn for proper planning of the new plant.
In view of the fact that development is an ever growing process, its impact on the environment is also ever increasing, leading to rapid deterioration of environmental conditions. As a result Environmental Impact Assessment provides a rational approach to sustainable development. Extensively developed rapid assessment techniques often avoid carrying out of detailed studies which need more resources in terms of time and money (CSI, 2002) .
The EIA statement covers brief description of project, brief description of existing environment, likely impact of project, the mitigation and protection measures, consideration of alternatives, and summary with conclusions (FEPA 1990 ). The impact assessment of a proposed cement factory is of immense important for the purpose of providing futuristic informations about the likely environmental impacts that may result during the activities of the proposed company.
Portland cement manufacture can cause environmental impacts at all stages of the process. These include emissions of airborne pollution in the form of dust, gases, noise and vibration when operating machinery and during blasting in quarries, consumption of large quantities of fuel during manufacture, release of 2 from the raw materials during manufacture, and damage to the environment from quarrying. The use of equipment to reduce dust emissions during quarrying and manufacture of cement, and equipment to trap and separate exhaust gases are coming into increased use. Environmental protection also includes the re-integration of quarries into
II.
Research Methodology World population and rapid increase in urbanization especially in developing countries like Nigeria where efforts are concentrated in the development of cities through provision of facilities such as roads, houses, etc, results in huge demand for cement. However, the quantity of cement produced in the country is far less than is required hence the need for a large percentage of imports to meet the local demand, the consequence of which is the high price of cement. The situation has forced the Nigerian government and private organizations to invest in cement production for the purpose of replacing the imported cement with locally produced cement. The idea was motivated by the availability of basic materials for the production of cement in the country. Efforts in this direction have led to the proposed location of Cement Company with Capacity of producing 1 million tonnes per year in Shagamu, Ogun State. Considering the impact of the cement company on the environment, there is the need to conduct an EIA of the proposed cement company before operation begins, which is the purpose of this study.
All the experimental works carried out in this study are aimed at analyzing and determining the concentrations of pollutants in the proposed site. Though all the experimental reports were conducted by a team of environmental analysts, the data were collected for the purpose of reporting the environmental impacts and to enhance the better understanding of the model technique.
EIA Activities
In course of executing the EIA, a preliminary assessment involving literature review, desk studies as well as consultations were carried out. A multidisciplinary field sampling was conducted to obtain baseline information. Laboratory analyses were also conducted. These together formed the basis for the EIA report.
Sample collection and handling
This was carried out in accordance with FEPA Guidelines. Where logistics and safety considerations precluded strict compliance with the above guidelines and standards, other proven, scientifically acceptable Environmental Impact Assessment Of A Proposed Cement Plant In Southwestern Nigeria methods of sample collection where used. Sampling was conducted at specific distances: 500m, 1000m and 5000m from the monitored stations.
Laboratory analysis
The methods of analysis used are those specified in International Analytical Standard such as APHA for water quality. Trace metals analyses were done using Atomic Absorption Spectrophotometer duly calibrated using standards. The following analysis where performed on the collected samples.
Dissolved oxygen and temperature measurement
The equipment has the following characteristics and functions. (a) it is a portable, weatherproof dissolved oxygen measuring instrument complete with cable, sensor, comprehensive operation manuals, and with the use of a DC power source. (e.g. YSI model 59 meter, YSI 5739 probe, YSI 5795A submersible stirrer with reel and cable or an approved similar instrument). Which is capable of measuring:--a dissolved oxygen level in the range of 0-20 mg/l and 0-200% saturation; and -a temperature of 0-45 degree Celsius. (b) It has a membrane electrode with automatic temperature compensation complete with a cable.
Turbidity measurement
The instrument is a portable, weatherproof turbidity-measuring instrument called a nephelometer. The sample is illuminated by means of light and the light scattered by the particles is measured in a direction at right angles to that of the incident light. The intensity of the scattered light is proportional to the turbidity. The turbidity of the sample is compared with that of a standard turbidity suspension (Kreshkov, 1996) .
Water depth detector
A portable, battery-operated echo sounder is used for the determination of water depth at each designated monitoring station. This is either a handheld device or affixed to the bottom of the work boat, if the same vessel is to be used throughout the monitoring programme (Kreshkov, 1996) .
Determination of pH
Before measuring the pH of the test sample, the electrode was thoroughly washed with distilled water and then with the sample. The temperature control was set to the temperature of the sample and the system was allowed to stabilize before the reading was finally taken. The determination was made in unstirred solution to avoid loss of carbon dioxide or other volatile component, which would alter the pH value (Kreshkov, 1996) .
Determination of electrical conductivity
The sample temperature was brought close to 20 0 C, the conductivity cell was thoroughly rinsed with some of the sample. The tube is then filled to the brim, ensuring no air bubble adheres to electrode. Two tubes containing the sample were placed in a water bath maintained at 20 0 C and allowed for 30 minutes to reach thermal equilibrium. The cell was thoroughly resisted with the first tube and measurement was made in the second tube accordingly.
Determination of carbonate, bicarbonate and carbon dioxide
The concentrations of the three carbonate species i.e. carbonate, bicarbonate and carbon dioxide are interrelated by chemical equilibra involving pH. The concentration of the carbonate, bicarbonate and carbon dioxides are calculated from pH, total alkalinity, temperature and ionic strength. Exact Mathematical Solution -The total alkalinity and carbonate alkalinity or phenol phetalein alkalinity expressed in mg/l as in CaCO 3 is given by the following equation. At sample pH values below a value of 8.3, the carbonate alkalinity is negative and its value must be determined by titration of acidity (Kreshkov, 1996) . The concentration of carbonate, bicarbonate and free CO 2 are given by the following expression.
[ where k 1 and k 2 are respectively the first and second acid dissociation constant of carbonic acid and temperature dependent. f 1 and f 2 are respective activity coefficient, which are dependent on ionic strength of the solution. The electrical conductivity of the solution varies with the ionic strength and a h is pH (Kreshkov, 1996) .
Laboratory measurement/analysis of suspended solids
Analysis of suspended solids, ammonia, and zinc concentration, were carried out in an international accredited laboratory. Water samples of about 1000ml were collected at the monitoring stations for carrying out the laboratory suspended solids (SS) determination. The detection limit is set at 1 mg/l or better. The Suspended Solids determination work is carried out within 24 hours after collection of the water samples.
Suspended solids
Sampling is carried out using a water sampler which comprises a transparent PVC cylinder, with a capacity of not less than 2 litres, and can be effectively sealed with latex cups at both ends. The sampler has a positive latching system to keep it open and prevent premature closure until released by a messenger when the sampler is at the selected water depth Water samples for suspended solids measurement are collected in high density polythene bottles, packed in ice (cooled to 4°C without being frozen), and delivered to the laboratory as soon as possible after collection. A crucible is heated to about 500 to 600 °C for about 30 min, cooled in a decicator and then weighed. The process is repeated until a constant weight is obtained. Then the V.c.c. of the unfiltered water sample is taken in a crucible and evaporated on a water bath. The solid residue is heated, and cooled in a decicator and then weighed. This process is repeated until a constant weight is obtained (Kreshkov, 1996) . Total suspended solid = total solids -total dissolved solids The difference in the two weights gives the weight of solids (Wg) obtained from evaporation of V ml of sample. V ml of sample contains W*1000mg 1000 ml = (W*1000*1000) /V 8 Where V = volume of sample (ml) W = weight of solids(g)
Particulate Matter
Equipment for sampling particulate matter is the SKC Deployable Particulate Sampler. The pump flow rate is calibrated to 10 L/min and the pre-sample flow rate is recorded. Mount bracket at desired sampling location and install sampling head on mounting bracket. The rain cover is installed on the sampling head, and the pump is turned and pertinent data recorded. After the desired sampling period, record sample and stop time. The rain cover is removed and calibration train reinstated to verify pump flow rate. The post-sample flow rate recorded and the pump turned off. The pertinent information is recorded and the sampling head is removed and moved to a clean place before being taken to the laboratory for analysis (Smidth, 2006) .
Water Studies
Measurements was taken at 3 water depths, namely, 1m below water surface, mid-depth and 1m above stream or sea bed, except where the water depth less than 6m, the mid-depth station may be omitted. Where the water depth is less than 3m, only the mid-depth station will be monitored. Duplicates in-situ measurements and samples collected from each independent sampling event are required for all parameters to ensure a robust statistically interpretable dataset.
Aluminium -using an Atomic Absorption Spectrophotometer duly calibrated using standards. 1 ml 0.02M H 2 SO4 4 was added to each standard and mixed. Then 1ml ascorbic acid solution was added and mixed. Add 10 ml buffer solution and mix. With a volumetric pipette add 5.00 ml working dye reagent and mix. It is immediately made up to 50 ml with distilled water, mixed and allowed to stand for 5 to 10 minutes.
The absorbance is read at 535 nm within 15 min of addition of dye, adjusting instrument to zero absorbance with the standard containing no aluminum. A calibration curve is plotted between absorbance and Aluminum concentration. Calculation -Read aluminum concentration in the sample against its absorbance value from the calibration curve (Kreshkov, 1996) . Calcium -A 50 ml sample or an aliquot is diluted to 50 ml such that the calcium content is not more than 10 mg. Samples which contain alkalinity greater than 300 mg/l are neutralized with acid, boiled for 1 min and cooled before titration. Adding 2 ml NaOH solution or a volume sufficient to produce a pH of 12 to 13, titration is started immediately after addition of the alkali. Add 0.1 to 0.2 g indicator mixture and titrate with EDTA solution, with continuous mixing, till the color changes from pink to purple. The end point is checked by adding 1 to 2 drops excess titrate to make certain that no further color change occurs (Kreshkov, 1996) . Chloride -Using a 100 ml sample or a suitable portion diluted to 100 ml. If the sample is colored or turbid, add 3 ml Al (OH) 3 suspension, mixing and allow to settle and filter. Adding 1 ml K 2 CrO 4 indicator solution, it is titrate with AgNO 3 titrate to a pinkish yellow end point. The titration it is repeated with distilled water blank (Kreshkov, 1996) . Calculation Iron -For total iron: Take 50 ml of mixed sample into a 125 ml conical flask. If this volume is expected to contain more than 200 μg iron use a smaller portion and dilute to 50 ml. Adding 2 ml concentrated HCl 1 ml NH 2 OH, HCl solution, a few glass beads and heat to boiling till the volume is reduced to 15-20 ml, cool, and transfer to a 50 ml volumetric flask. Adding 10 ml NH 4 C 2 H 3 O 2 buffer solution and 4 ml phenanthroline solution dilute to the mark with water. Mix and allow 10-15 min. for color development. Take photometer readings at 510nm. Dissolved iron: Filter sample through a 0.45μm membrane filter into a vacuum flask containing 1 ml concentrated HCl/100 ml sample. It is analysed as above and expressed as total dissolved iron. Ferrous iron: Acidify freshly collected sample with 2 ml conc. HCl/100 ml of sample, withdraw 50 ml portion, adding 20 ml phenanthroline solution and 10 ml NH 4 C 2 H 3 O 2 solution, mix. The colour is measured after 15 minutes. Calculate ferric iron by subtracting ferrous from total iron. Colour measurement: a series of standards is prepared by accurately pipetting volumes of standard iron solution into 125 ml conical flask, and diluted to 50 ml. Plot a calibration curve. Calculation -Read from the calibration curve and calculate the iron content (Kreshkov, 1996) . 
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Manganese -Taking a suitable volume of sample, containing 0.05 to 2.0 mg Mn, in a 250 ml conical flask, add 5 ml special reagent and one drop H 2 O 2 . Concentrated to 90 ml by boiling or diluted to 90 ml, then add 1 g (NH 4 ) 2 S 2 O 8 and boil for 1 min then it is cooled under the tap. It is then diluted to 100 ml with distilled water. Standards are prepared in the range of the sample concentration by treating various amounts of standard Mn solution in the same manner as above. Use light path of 1 cm for Mn range of 100 -1500 μg/100ml final reaction volume. Plot standard calibration curve and read Mn concentration in the final 100 ml reaction volume from the standard curve (Kreshkov, 1996 
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Nitrogen ammonia -Using a Spectrophotometer for use at 640nm with a cell of 1cm or longer light path, take a 25 ml sample in a 50 ml conical flask, and add with mixing, 1 ml phenol solution, 1 ml sodium nitroprusside solution, and 2.5 ml oxidising solution. Avoid light exposure by suitably covering the flasks at room temperature. Absorbance is measured after 1h at 640nm. Calculation -Prepare calibration curve by plotting absorbance readings against ammonia concentration of standards, compute sample concentration from the standard curve (Kreshkov, 1996) . (Kreshkov, 1996) .
Phosphorus -
Calculation total P as mg l P = mg P from the curve * 1000 ml sample
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Potassium -Using a Flame photometer. A blank and potassium calibration standards are prepared, in any of the applicable ranges, 0-100, 0-10, or 0-1 mg K/l. Emissions are measured at 766.5 nm and used to prepare a calibration curve. The potassium concentration of the sample or diluted sample is determined from the curve (Kreshkov, 1996) .
K from calibration curve * Dilution 14 Where Dilution = ml sample −ml distilled water ml sample Sodium -A blank and sodium calibration standards are prepared, in any of the applicable ranges, 0-100, 0-10, or 0-1 mg Na/l. The instrument is set to zero with standard containing no sodium. The emissions are measured at 589nm and used to prepare a calibration curve. The sodium concentration of the sample or diluted sample is determined from the curve (Kreshkov, 1996) . 
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variations of the same medium e.g. soil and water. Thus it is necessary to determine the true mean and the estimated variance among the number of samples taken, so as to establish a reasonable level of confidence in the results obtained. A good result is obtained when the variance is within 5% of the mean. All the analyses were conducted in triplicate and the results reported are the average values with average deviation of ±2% .
Soils, Land Use And Agriculture
Soil studies were undertaken to obtain information with regards to the physical and chemical properties, which are relevant to the determination of soil nutrient availability, and hence the soil fertility and productivity of the area in terms of plant growth.
III. Working Model
The Gaussian Plume Model The Gaussian dispersion model was used to determine the predicted groundlevel concentrations of particulate matter at various distances downwind of the cement plant. The following assumptions were made in developing the mathematical model for dust emission from cement plant.
Derivation of the gaussian plume model
1. A continuous and point source emission. 2. Diffusion in the downwind direction is negligible relative to their transport by the wind. In other words, only vertical and crosswind diffusion occurs. 3. Vertical and crosswind diffusion occur according to Gaussian distribution. 4. Constant wind speed from source point to receptor, i.e. horizontal wind velocity and the mean wind direction are constant. 5. Atmospheric turbulence is also constant 6. Throughout the plume travel distance, all of the plume is conserved, meaning no disposition or washout of the plume components. 7. Dispersion coefficient for rural terrain was used and assumption of an expanding conical plume implicity requires homogeneous turbulence throughout the x, y, and z-dimensions of the plume (Beychok, 2005 ).
The Figure 1 shows a visualization of a bouyant air pollutant dispersion plume in the atmosphere from a point emission source. (Beychok, 2005) .  Vertical and crosswind diffusion occur according to Gaussian distribution.  Downwind diffusion is negligible compared to downwind transport.  The emission rate, Q, is continous and constant  The horizontal wind velocity and the mean wind direction are constant  There is no deposition, washout, chemical conversion or absorption of emission, and any emissions diffusing to the ground are reflected back into the plume  There is no upper barrier to vertical diffusion and there is no crosswind diffusion barrier  Emission reflected upward from the ground are distributed vertically as if released from an imaginary plume beneath the ground and are additive to the actual plume distribution  The use of and as constants at a given downwind distance, and the assumption of an expanding conical plume, implicitly require homogenous turbulence throughout the x, y, and z-dimensions of the plume.
Pollutants are transported through the atmosphere by wind currents from their point of release to downwind receptors. They are dispersed and diluted so that an emission, toxic at its release point may be harmless at ground level downwind. The higher the release points above the surroundings and the more buoyant is the plume, the greater is the dilution. The major meteorological parameters controlling atmospheric dispersion are atmospheric stability and wind velocity (Gwendolyn et al., 1993) . Table 1 shows the components of natural gas and their percentage compositions. CO 2 from natural gas is also a source of pollutants from power generation by the cement plant. The total amount of CO 2 released by burning 1g of associated gas according to equations 27 to 31 and on the basis of percentage as shown in Table 1 
Components Of Natural Gas

Heavy metals
The heavy metals profile of the area indicates low levels of these metals in the soil except for iron and manganese content that are moderately high as a result of high acidity. The others have values that can easily be tolerated by most crops plants. 
SS -soil sample locations
The ECEC of the soil in the study area is generally low. The top soil has relatively lower values than the subsoil with a mean of 3.14meq/100g and 3.56 meq/100g respectively. These values could be due to high acidity and availability of few/unstable charges at the exchange sites of the kaolinitic clay. This property makes the soil unsuitable for agriculture except with the application of compound NPK fertilizers and liming.
The available phosphorus in the soil of the project area is very limited. The values for the top soil range from 2.07ppm to 9.84ppm (mean 5.54ppm) while values for subsoil range from 0.26ppm to 3.63ppm (mean 1.66ppm). This could be due to high acidity and mobilization of Al 3+ and Zn 3+ ions to form complexes with available phosphorus thereby being unavailable to plants. These values are all below the 10 -15ppm critical level required for most crops.
Sediments
The characteristics of a sediment samples from the surface water bodies are presented in the Table 4 . The sediments were all sandy in texture and dark grey in colour. The samples were acidic with pH values ranging from 5.4 to 6.5 and electrical conductivity of 2.12 -3.67 meq/100g with carbon contents ranging from 0.13 to 1.2%. Nitrogen and phosphorous were low (0.08 -0.30ppm, and 0.28 -4.45 ppm respectively) and heavy metal contents were below permissible limits. The texture of the soils in the area is generally sandy except in the subsoil where the texture is sandy loam and clay. The sand content is very high and above 80% in most places sampled while the silt and clay contents are low. The contents of these smaller particles are more in the subsoil (15 -30cm) than in the top (0 -15cm), indicating illuviation. The pH value of less than 5 indicates strong acidic conditions for both top and subsoils. However, the pH of the top soil is relatively lower than that of the subsoil probably as a result of leaching. Soil pH of between 5 -7.5 is associated with high fertility. The mean values of percentage total nitrogen in the soils of the location reveal moderately high values. The distribution pattern is such that the topsoil levels (mean 0.0231%) are lower than that of the subsoil (mean 0.262%). This could be due to the mobility of nitrogen as a result of nitrate leaching. The organic carbon is moderately high. Higher values were recorded in the top soil (1.44 -4.485) than in the subsoil (0.48 -3.525). These values are however more than the 1.0% critical level required for optimum yield in most arable crops.
The study shows that emissions from vehicular movement during material transportation, cement evacuation, limestone as well as gypsum transportation will be direct/indirect, and significant. Emissions from earth-moving and construction equipment and other vehicles plying the road are likely to increase the concentration of carbon monoxide, nitrogen oxide, lead, hydrocarbons and particulate matter along the project route. Exposure to carbon monoxide can interfere with the absorption of oxygen haemoglobin and an acute exposure to nitrogen oxide is a major cause of respiratory disease, while hydrocarbon concentrations can cause severe eye irritation, coughing and sneezing. Mitigating measures will be required to reduce the impact on the air quality. Increased environmental temperatures will have an effect on the environment.
Water Quality Physio-chemical characteristics of surface water
The summary of the physio-chemical characteristics of the Ogun River is indicated in the Table 5 . Sampling was conducted along the existing water bodies and the water bodies' exhibiting similar characteristics -temperatures ranged from 28.7°C to 32.2°C and pH values ranged from 6.48 to 8.24. 
Physio-chemical characteristics of ground water
The summary of the physio-chemical characteristics of ground water in the projected area is indicated in the Table 6 . 
BH -ground water sample
Site preparation, excavated soils and compaction of soil create turbidity with high spatial extent, especially during the rainy season but these impacts will be of short duration. The overall negative impacts of these activities is however not significant. Effects of volatile and heavy metal compounds e.g. + , + , on water quality will be increasing with time. Acidic oxides e.g. 2 , gradually increase the pH of the water. Pollution of ground water sources may arise as a result of inadequate disposal of refuse and other construction wastes. Runoff of sediments as a result of erosion and from dust and sand at construction site will lead to turbidity of surface water courses.
Noise Levels
Noise level in the projected area are presented in the Table 7 . It is expected that noise levels will be highest at areas closest to the heavy equipment such as crushers and also due to movement of heavy duty vehicles.
Inputs for The Model Equation
The dispersion model was simulated using visual basic program. The input data for the program are presented below. Table 8 gives the input variables for the model equations 18 and 24. The climatic information was based on the data collected from the study area during field work (wet season, October 2010) and analysis of long term historical data were collected from the Nigerian Meteorological Agency, Abuja, covering wet and dry seasons. The weather conditions are influenced by the circulation of two air masses: the cold, dry and dusty continental air that originates from the Sahara desert in the North and warm, humid tropical maritime wind which originates from the Atlantic Ocean in the South. The area experiences a short dry season (between November and March) and a long wet season. Prevailing wind conditions in the wet season is southwesterly and varied between 1.23 m/s and 3.45 m/s. the relative humidity and temperature ranges between 57.65% in the dry season to 83.4% in the wet season and 22.3°C respectively from historical data.
Relative humidity values range from 77 to 92% (historical data for wet season = 76.1 -83.0%) whereas temperature ranges were 24.6 -27.4 C (historical data for the wet season = 25.4 -29.5°C). Available literature and field data indicates that the relative humidity and temperature values during the dry season are higher than the wet season. The prevailing wind conditions during the dry season is Northeasterly and with lower speed.
The prevailing wind speed range between 2.52 to 3.55 m/s in the months of June and July and from 1.96 to 3.04 m/s for the months of December and January. The prevailing wind direction in the months of June/July is West and South Westerly. The proposed location of the quarry is North of the community from the atmospheric model of the dust dispersion, the concentration of dust at ground level will be lower than the FMEnv limits of 250μm/m 3 . The prevailing direction is not towards the community. The other communities in the area which are located in the direction of the wind are more than 7 to 8km away from the plant site.
The climate of the region has two clearly defined seasons, the long dry season, which starts at the end of October and ends in March and the rainy season which lasts between the months of April and September. During the season the wettest months are between June and September. The highest values for relative humidity were obtained between the months of April and November in the years considered. The trend coincides with the values obtained for rainfall. However the relatively high values for the month of November is as a result of the high moisture content of the soil at this time. The higher the relative humidity, the greater the rate of settling of the dust from the atmosphere. The area is generally warm with average daily temperatures of about 30°C and a mean daily minimum of 27.5°C. The hottest times in the year are in the months of February and March, with day time temperatures reaching up to 35°C. This is the period preceding the onset of the minor rains. The mean daily temperature during this time is above 35.0°C. The months of July and August are relatively cool with mean temperatures of 28.5°C.
Dusts will also be generated from point or diffuse sources which include sources such as exhaust stack, while the diffuse sources of emissions are those that are scattered along the production line. Nevertheless, cement dusts constitute, if not controlled, a nuisance within the plant and the surroundings, as it affects not only the health of the employees working in the plant also the neighbouring communities, especially those downward. Adequate mitigation measures such as Electrostatic Precipitators (ESP) and Fabric Filters will be put in place to ensure almost zero fugitive SPM emission and limit exhaust PM emissions to less than 200 μg/s. The downwind particle concentrations have been measured at different distances from the stack on a closer layer to the ground surface. The point of maximum concentration is approximately 750 m downwind. For distances close to the source the concentration of pollutants is lower and from this point to 750 m from the source, the particle concentration rapidly increases. Then the pollutant concentration is at first at a high rate and there after decreases to a slow rate.
There will be permanent land takeover during the project life span. This land take will lead to the loss of ecological habitat with some negative impact on plant and animal population.
The project terrain at the project site is relatively flat and low lying. Soil erosion is anticipated due to exposure of topsoil from bush clearing and excavation. The surface area to be exposed is a small fraction of the total land area in the project area. Hence, the impact is not significant, indirect, cumulative and is reversible.
Loss of flora and fauna due to bush clearing and exposure of top soil is expected to have a significant impact on the ecology and biodiversity.The loss of vegetation canopy will have significant impact on the soil since the project is expected to be on dry land.
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During the operation phase there will be significant noise pollution from the machinery. The projected noise level in some parts of the plant is expected to be close to the limit level 8 hour noise exposure so adequate hearing protection must be provided. The background noise levels and ground vibrations at the site will increase as a result of the movement of heavy duty vehicles. However the anticipated noise levels and ground vibrations will not have devastating effects on the work force and immediate environment. Potential sources of vibration include blasting in quarries, pilling in construction, road traffic and heavy machinery. Vibration transmitted from the site activities to the neigbourhood may therefore cause anxiety as well as annoyance to the community.
V. Conclusions
The following conclusions were made as a result of the conduct of the Environmental Impact Assessment study and the Air Dispersion modelling analysis carried out for the proposed cement plant: 1. Negative impacts associated with the proposed cement production plant are primarily loss of vegetation, which will be irreversible and insignificant. Mitigating measures aimed at reducing and possiblly eliminating such impacts should be put in place. 2. Increase in the volume of traffic which may cause a problem to the community. 3. The emission rate for PM to be emitted from the proposed cement plant is in compliance with emission standards. It can be inferred that these emission standards will not be exceeded based on the superior air pollution control technology to be installed by the proposed cement plant. 4. The model predictions for the proposed cement plant revealed compliance with the National Ambient Air Quality Standards and guideline concentration for the average periods of 250 μg/m 3 daily mean.
